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ABSTRACT 



A video game system includes a game cartridge which is 
pluggably attached to a main console having a main 
processor, a coprocessor, and player controllers. A multi- 
functional peripheral processing subsystem external to the 
game microprocessor and coprocessor is described which 
executes commands for handling player controller input/ 
output to thereby lessen the processing burden on the 
graphics processing subsystem. A player controlled charac- 
ter may be controlled in a multimde of diflferenl ways 
utilizing the combination of the joystick and/or cross-switch 
and/or control keys. The controlled character's pace may be 
varied between walking by slight controller joystick move- 
ment or running through a greater angular displacement of 
the joystick, while at the same time controUing the direction 
of the character's movement over 360 degrees in the three- 
dimensional world. The number of polygons utilized to 
display a playcr-controllcd character is modified depending 
upon the speed of movement of the character, whereby the 
number of polygons is reduced at higher speed. At low level 
speeds, the character is drawn with a predetermined number 
of polygons and at higher level speeds the character is drawn 
with a reduced number of polygons, except that the polygons 
used for drawing the face remains the same as at the first 
level speed. In this fashion, the character is simulated in a 
manner designed to appear to be most realistic to the user, 
who is more likely to focus on the character face, rather than 
the body during animated character motion. 

13 Claims, 16 Drawing Sheets 
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THREE-DIMENSIONAL IMAGE aircraft, such an analog joystick is typically used for con- 

PROCESSING SYSTEM HAVING trolling the inclination of the aircraft, and wherein control is 

DYNAMICALLY CHANGING CHARACTER impossible for the moving direction or the moving speed. 

POLYGON NUMBER It is therefore an object of the present invention to provide 

5 an image processing system which is high in responsiveness 

This application is a continuation-in-part of application capable of controlling the moving direction and the 

PCT/JP96/02726, filed on Sep. 20, 1996 and enliUed moving speed of a player controlled character (object oper- 

"Three-Dimensional Image Processing Apparatus" (FNP- ^^^^ object). 

225) and i.^ a coniinualion-in-part of U^. application Sen Presenl mvention is directed to a three-dimensional 

No. 08/719,019 now U.S. Pat. No. 6,001,015 (the '019 10 ""^g^ processmg system mcludmg an image processing 

application), filed on Sep. 24, 1996 and entiUed Operation apparatus connected to a display to generate image data for 

Contmlling Device and Video Processing System Used displaying an object existmg in a three -dimen^^^ 

Therewith", each of which is incorporated herein by display accordmg to a smred program and an operate 

reference, and claims priority from provisional applicaUon device mcludmg an operating member having a base end 

60/043^66 filed Apr. 14, 1997, now abandoned. 15 rotatably supported and a free end operable by an operator, 

so that the image data is vaned m accordance with move- 
FIELD OF THE INVENTION ment of the operating member. The operating device 
This invention relates to three-dimensional image pro- includes inclination amount data output circuitry which 
cessing systems. More particularly, this invention relates to detects an incUnation amount of the operating member to 
three-dimensional image processing systems for video game 20 inclination amount data. The exemplary image pro- 
machines or the like, which operate to display an object in cessing apparatus includes direction determining hardware 
three-dimensional space such that the object is moved in ^d software which determines a moving direction of the 
accordance with the direction and amount of inclination of object in three-dimensional space based on the inclination 
an operating member, such as an analog joystick, of an amount data; moving amount detennining hardware and 
operation controller device. 25 ^^^^^ which determines a moving amount of the object 
n*^^,^T,^itn.Tr^ *vrT^ c.»T»-»,*«^, ^rr^ witWu oue display frame; position determining hardware 
BACKGROUND AND SUMMARY OF THE ^nd software which determines object position in the three- 
INVENnON dimensional space in accordance with the moving direction 
The conventional video game machine has a cross-shaped and the moving amount; and an image data output circuitry 
key switch on a controller thereof so that the object dis- ^ which outputs image data for displaying the object on the 
played is moved by the operation of the cross key switch. display at a position controlled by the position determining 
Such a cress key switch permits only limited direction of hardware and software. 

movement control to be designated for the object. The speed The operating device is, for example, an analog joystick, 

of movement can not be designated with a conventional which includes a base end supported rotatably with a given 

cross switch. 25 angle range and a free end for being operated by an operator 

There also is a method for varying the moving speed of so that the operating member is inclined to arbitrary direc- 

the object as a function of the length of the time period over tions in accordance with operator operation. For example, an 

which the cross key as stated above is being depressed. In inclination amount data output circuitry such as an X 

such a method, acceleration or deceleration is controlled for counter and a Y counter detects the amount of inclination of 

the object at a constant acceleration rate or a constant ^ the operating member to output inclination amount data, 

deceleration rate by each constant depression time period. The image processing apparatus includes a program stor- 

Although, in this method, the moving direction and the ing memory, wherein the program storing memory is pref- 

moving speed of the object can be controlled even by using crably an external storage device detachably attached to the 

a cross switch, there exists the disadvantage that the object image processing apparatus main body. Direction dcterrain- 

moving speed is varied merely at a constant rate of accel- 45 ing circuitry and moving amount determining circuitry com- 

eralion or deceleration as determined by software based prised for example of a CPU under control of the stored 

calculations, so that it is impossible to arbitrarily control the program respectively determine moving direction of the 

speed of movement. Furthermore, the speed is determined object in the three-dimensional space and moving amount of 

by the period of key depression lime, which requires that the the object to be moved in one display frame, based on the 

cross key has to be depressed for a certain period or longer, 50 inclination amount data from the operating device, 

resulting in poor responsiveness. SpecificaUy, count values of an X counter and the Y 

Under such circumstances, the applicants' assignee has counter are converted by normalizing into a UV coordinate 

proposed in Japanese Provisional Utility Model Publication frame. The CPU determines the inclination amount (L) and 

No. M2-41342, laid open to the public on Mar. 22, 1990, a the inclination direction (tan"*) by the UV coordinate value 

cross switch having three contacts arranged in one direction 55 (u, v). The direction determining circuitry is, for example, 

on a cross key thereof so that the moving speed, besides the the CPU, which determines under program control the 

moving direction, is varied for the object by the utilization moving direction of the object based on the inclination 

of changing the turning-on of contacts depending upon the direction (tan"^) thereof and the point of view (camera 

d cross key expression amount. angle) at which the object is considered to be "photo - 

In this prior art, however, the direction of movement is eo graphed" in the three-dimensional space. The moving 

limited to four directions of upper, lower. Icfl and right (and amount determining circuitry is, for example, the CPU, 

intermediate directions thereof), and the speed of movement which determines imder program control the moving ainount 

is varied only between three stages of speed. That is, in this oj the^j£ct_within the one display frame, Lc^Tnicmdving 

prior art there still exists significant limitations in controlling specd,"b'^cd'on the inclination amount (L) and the maxi- 

the moving direction and the moving speed. 6S mum speed (m ax-speed). 

Although there are already known game machines Therefore, thep osition^deterniini ng circu itry d etermines 

cinploying an analog joystick for a control lever of an the position ot "ttieobieciin threc^imcnsional space in 
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dependence upon the moving direction and the moving 
amount. Consequently^ the image data output circuitry out- 
puts image data for display of the object at the position thus 
determined. 

In accordance with the present invention, the operation of 
one operating device such as an analog joystick provides 
control of the moving direction and the moving amount 
(moving speed) of the object. 

Another embodiment of the present invention relates to 
image processing apparatus which generate images using 
polygons. When a displayed character which is created by 
polygons moves at high speed, and when it is necessary to 
process an extremely large number of polygon operations 
within a specified time, serious problems may result. Under 
such circumstances, if the number of polygons to be pro- 
cessed exceeds the operation capacity of the image process- 
ing apparatus, the image processing apparatus may fail to 
timely process the image data. As a result, the displayed 
image may, for example, erroneously appear to be moving in 
slow motion. 

The image processing apparatus of the present invention 
may be advantageously used when the increase in the 
number of polygons due to the elevation of the character 
moving speed or the like exceeds the operation capacity 
(hereinafter called limit detection). It is a feature of the 
image processing apparatus of the present invention that the 
number of polygons for generating a character is selectively 
decreased, e.g., when the limit is detected to avoid slow 
motion due to failure in processing. More partictilarly, 
according to the present application, when it is necessary or 
desirable to decrease the number of polygons, the number of 
polygons is decreased on a priority basis in the area where 
a rough image is more easily tolerated, such as the body of 
the character, and is not decreased to the extent possible in 
the area where a rough image is more noticeable, such as the 
face. 

In accordance with this further embodiment, the number 
of polygons utilized to display a player-controlled character 
is modified depending upon the speed of movement of the 
character, whereby the number of polygons is reduced at 
higher speed. At low level speeds, the character is drawn 
with a predetermined number of polygons and at higher 
level speeds the character is drawn with a reduced number 
of polygoas, except that the polygons used for drawing the 
face remains the same as at the first level speed. In this 
fashion, the character is simulated in a manner designed to 
appear to be most realistic to the user, who is more likely to 
focus on the character face, rather than the body during 
animated character motion. Thus, in the present application, 
since the number of polygons is deaeased sequentially from 
the less noticeable area to the more noticeable area, depend- 
ing on the moving speed of the character, processing failure 
and slow motion erroneous displays can be prevented with- 
out recognition of a rough image by the user. 

'I he above and other objects, features, aspects, and advan- 
tage of the present invention will become more apparent 
from the ensuing detailed description of the present inven- 
tion when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 Ls a schematic illustrative view showing one 

embodiment of the present invention; 

FIG. 2 is a block diagram showing in an illustrative image 

processing apparatus in the FIG. I embodiment; 

FIG. 3 is a block diagram showing in more detail an 

illustrative bus control circuit in the, FIG. 2 embodiment; 
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FIG. 4 is an illustrative view showing a memory map of 
a RAM in the FIG. 2 embodiment; 

FIG. 5 is a block diagram showing in detail a controller 
control circuit in the FIG. 2 embodiment; 
^ FIG. 6 is an illustrative view showing a memory map of 
a RAM in FIG. 5; 

FIGS. 7A and 7B arc perspective views of a controller in 
the FIG. 2 embodiment as viewed from the top and bottom; 
10 FIG. 8 is an exemplary internal joystick structure of the 
FIGS. 7A, B controller; 

FIG. 9 is a block diagram showing in detail the controller 
and an extension device; 

FIG. 10 is an illustrative view showing data of an analog 
15 joystick of the controller and respective buttons; 

FIG. 11 is a flowchart showing the operation of a CPU in 
the FIG. 2 embodiment; 

FIG. 12 is a flowchart showing the operation of the bus 
^ control circuit in the FIG. 2 embodiment, i.e., an RCP 
(Reality Co-Processor) in FTG. 3; 

FIG. 13 is a flowchart showing the operation of the 
controller control circuit in the FIG. 2 embodiment; 

FIG. 14 is a flowchart showing a subroutine for varying 
25 the position of the object in the FIG. 2 embodiment; 

FIG. 15 is an illustrative view showing the relation 
between the inclinable range of the analog joystick and the 
circular correction therefore; 

FIG. 16 is an illustrative view showing the moving 
^ direction of the object; and 

FIG. 17 is a flowchart explaining how a character's 
polygon number is dynamically changed. 

DETAILED DESCRIPTION OF THE DRAWINGS 

35 

Referring to FIG. 1, there is illustrated an external view 
showing an exemplary three-dimensional image processing 
system according to one embodiment of the present inven- 
tion. The image processing system is, for example, a video 

40 game system, which includes an image processing apparatus 
main console 10, a ROM cartridge 20 (as one example of an 
external memory device), a television type monitor 30 (as 
one example of a display means) connected to the image 
processing apparatus main console 10, a schematicaUy rep- 

45 resented illustrative controller 40, and a RAM cartridge 50 
(one example of an extension device detachably attached to 
the controller 40). The external memory device stores image 
data and program data for image processing for games, and 
audio data for music, sound effects, etc. A CD-ROM or a 

50 magnetic disc may alternatively be employed in place of the 
ROM cartridge. Where the image processing system of this 
exemplary embodiment is applied to a personal computer, an 
input device such as a keyboard or a mouse may be used as 
the operating mechanism. 

55 FIG. 2 is a block diagram of an exemplary image pro- 
cessing system. The image processing apparatus 10 incor- 
porates therein a central processor unit (hereinafter "CPU") 
U and a bus control circuit 12, The bus control circuit 12 is 
connected to a cartridge connector 13 for detachably attach- 

60 ing a ROM cartridge 20, and a RAM 14. The bus control 
circuit 12 is connected to an audio signal generating circuit 
15 for outputting an audio signal processed by the CPU 11 
and a video signal generating circuit 16 for outputting a 
video signal, and further to a controller control circuit 17 for 

65 serially transferring operating data from one or a plurality of 
controller(s) 40 and/or data from RAM cartridge(s) 50. The 
controller control circuit 17 is connected to controller con- 
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aectors (hereinafter abbreviated as "connectors") 181-184 case, the disc driver 21 is connected to the RCP 12, i.e., the 

which arc provided at a front console face of the image I/O control 121, through a connector 197. 

processing apparatus 10. A connection jack 41 is detachably FIG. 4 is an illustrative diagram showing memory areas 

connected to connector 181-184 and to the controllers 40 assigned to CPU 11 memory address space. The RAM 

through a cable 42. Thus, the connection of the controller 40 5 address space is accessible by the CPU via the bus control 

to the connector 181-184 places the controller 40 into circuit, i.e., the RCP, 12 and includes an image data region 

electric connection with the image processing apparatus 10, 201 for storing image data required to cause the image 

enabling transmission and reception of data therebetween. processing apparatus 10 to generate image signals for the 

More specifically, the bus control circuit 12 receives a game, and a program data region 202 for storing program 

command output as a parallel signal from CPU 11 via a bus jq data required for controlling predetennined CPU 11 opera- 

and converts it to a serial signal for outputting a serial signal tions. In the program data region 202, there are fixedly 

command to the controller control circuit 17, and converts stored an image display program for performing image 

serial signal data input from the controller control circuit 17 display processing based on image data 201, a lime- 

into a parallel signal for output to a bus. The data output measuring program for performmg processing relating to the 

through the bus is processed by CPU 11, and may be stored measurement of time, and a determination program for 

in RAM 14. RAM 14 is a memory for temporarily storing determining that the cartridge 20 and an extension device 50, 

the data to be processed by CPU 11, wherein read-out and hereinafter referred to, have a predetermined relationship, 

writing of data is possible through the bus control circuit 12. The RAM 14 includes further a region 141 for temporarily 

The bus control circuit 12, included in the image process- storing data representative of an operating state from a 

ing apparatus 10 in FIG. 2, for example, includes a copro- 20 control panel or controller and a speed data region 142 for 

cessor RCP (Reality Co-Processor) which may be a RISC storing speed of object movement data (the amount of 

processor. As shown in the FIG. 3 exemplary embodiment movement over which the object moves in one display 

the coprocessor RCP includes an control 121, a signal firame). 

processor 122 and a display or drawing processor 123. The controller control circuit 17 is provided for transmis- 

Further details of the FIG. 3 circuitry are shown in the 25 sion and reception of data in serial between the bus control 

applicant's assignee's copending U.S. patent application circuit 12, i.e., the RCP, and the connector 181-184, and 

Ser. No. 08/562,288 (the *288 application), filed on Nov. 22, includes as shown in FIG. 5 a data transfer control circuit 

1995 and entitled "High Performance/Low Cost Video 171, a signal transmitting circuit 172, a signal receiving 

Game System With Multifunctional Peripheral Processing circuit 173 and a RAM 174 for temporarily storing trans- 

Subsyslera", which application is incorporated herein by 30 mission and reception data. The data transfer control circuit 

reference. As described in the above-identified incorporated 171 includes a parallel-serial conversion circuit and a serial - 

'288 application, the bus control processing circuit parallel conversion circuit for data format conversion during 

(coprocessor 200 therein) may perform a wide range of data transfer, and also controls write-in and read-out of the 

graphics processing functions in addition to the controller RAM 174. The serial-parallel conversion circuit converts 

related and other processing functions described herein. The 35 serial data supplied fiom the bus control circuit 12 into 

bus control processing unit is a coprocessor which cooper- parallel data to provide it to the RAM 174 or the signal 

ates with CPU 11 to execute the video game/videographics transmitting circuit 172. The parallel-serial conversion cir- 

program stored in the removable memory media. The con- cuit converts parallel data supplied from the RAM 174 or the 

troUcr 40 data which has been output to the bus control signal receiving circuit 173 into serial data to provide to the 

processing unit is appropriately processed, e.g., by the CPU 40 bus control circuit 12. Hie signal transmission circuit 172 

11, or is stored in RAM 14. Videographics processing within converts data for signal read-in control of the controller 40 

video processing device 10 may take place in accordance supplied from the data transfer control circuit 171 and 

with above -identified copending application Ser. No. converts write-in data (parallel data) to the RAM cartridge 

08/56238. 50 into serial data, which data is transmitted through a 

The I/O control 121 controls not only the transfer of data 45 corresponding channel CH1-CH4 to each of the plurality of 

between the CPU 11 and the RAM 13, but also the flow of controllers 40. The signal receiving circuit 173 receives data 

data between the signal processor 122 or the drawing in serial form representative of an operating state of each of 

processor 123 and the RAM 14 or the CPU 11. That is, the the controllers 40 input through a corresponding channel 

data from the CPU 11 is delivered to the RAM 14 via the I/O CH1-CH4 and read-oul data from the RAM cartridge 50, to 

control 121, and further the data from the RAM 14 is 50 convert such data into parallel data to provide to the data 

supplied to the signal processor 122 and the drawing pro- transfer control circuit 171. 

cessor 123 for processing therein. The signal processor 122 The RAM 174 of the controller control circuit 17 includes 
and the drawing processor 123 respectively process music memory regions or memory areas 174a-174/i as shown In a 
signal data and image signal data and store such data in memory map of FIG. 6. Specifically, the area 174a stores a 
RAM 14. The I/O control 121 then reads the music signal S5 command for channel 1, while the area 1746 stores trans- 
data and the image signal data out of the RAM 14 according mission data and reception data for channel 1. The area 174c 
to instructions executed by the CPU 11 to supply respective stores a command for channel 2, while the area 174d stores 
signals to a music signal generating circuit O^/A converter) transmission data and reception data for channel 2. The area 
15 and an image signal generating circuit (D/A converter) 174e stores a command for channel 3, while the area 174/ 
16. The music signal is supplied via a connector 195 to a 60 stores transmission data and reception data for channel 3. 
speaker 31 included in a TV monitor 30, The image signal The area 174^ stores a command for channel 4, while the 
is supplied via a connector 196 to a display 32 included in area 174/t stores transmission data and reception data for 
the TV monitor 30. channel 4. 

A disc driver 21 may be connected to the image process- Accordingly, the data transfer control circuit 171 operates 

ing apparatus 10 as shown in FIG. 3, in place of or together 65 to control writing to the RAM 174 data transferred from the 

with the external ROM 20 wherein the disc driver can read bus control circuit 12 or data indicating the operating state 

out of or write to an optical disc or a magnetic disc. In this of the controller 40 received by the signal receiving circuit 
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173. The data transfer control circuit 171 operates to control 409 in the apeiture 408 for insertion of an extension car- 
reading out of data firom the RAM cartridge 50, and reading tridge 50, a cut-out 410 is formed, which cut-out 410 
data out of the RAM 174 based on a command from the bus provides a space for pulling out the extension cartridge 50 
control circuit 12 to transfer such data to the bus control upon taking out the extension cartridge SO by using the lever 
circuit 12. 5 409. 
An exemplary implementation of the FIG. 5 controller ^ exemplary internal construction of the controUer 40 

control circuit 17 is described m further detail m the above- :^„ct.vi, a< ;o ^u^^^r. ;« cin c n,* «f , 

identified incorporated application Ser. No. 08/562,288 (the '"^"^^^ 1^,*^ '"f^^-.?- !'P '^ T 

peripheral interface or PIF therein). "''f If * Pf°'™ding from the hot^mg .s formed into a 

rr/^c .1 .• • te . disK which IS easily manipulated by placing oue's finger OH 

nGS^7A and 7B are external perspecUve views of front ,o below the disk of the operation member 451 is 

and back sur aces of a controller 40^ T^e controUer 40 is ^^^^^ ^^^j^^„ .^ ^^ ^ 

shaped sudh that It can be gasped by both hands or one ^^dition, a support point 452 is situated on llhe 

hand and has a housmg having an exterior fonned w«h , ^ ^^^^^ ^^^^^ ^ ^ 

plurality of projectmg buttons or control kej* which, when ^ ^^^^er on Uie controller 40 housing 

depressed, generate an electric signal and a vertica y- ,5 so that it can be lUted in aU directions relative to a plane. 

standing control member portion. Specifically, the controller ^-axis linkage member 455 rotates centered around an X 

40 mcludes an upper housmg and a lower housmg. Tlie ^^^^ „f ^^^^er 451 

housmg of the controller 40 has an operaUng area formedon ^ X-direction. TTie X shaft 456 is axially supported by 

an upper surface in a planar shape extending sideway^ THe ^ bearing (not shown). A Y-axis linkage member 465 routes 

opera mg area of the controller 40 mcl,«les a cross-shaped ^ ^^^^^ ^ ^ 

"^"l^'^nT" T!f (heremafler refe^ed to as cross operation member 451 in the Y-direction. The YshaA 466 is 

switch 0 403 on a left side, a plurality of button switches u,. « / .* \ a^j .- n 

(l«reinakrrefer.dto."sU5ie^^^ f^^is^^dl'^h: o^^^^^^^^ 

side, a start switch 405 generaUy at a laterally central ^^^^er. such as a spring (not shown), so that it normally 

portion and a joysUck 45 providmg anabg mput at a ^ ^^^^ ^ ^^^^^ ^^^^er 451, support 

centraUy lower portion. The cross switch 403 is a direction 453, X-axis Unkage member 455, X shaft 456. Y-axis 

switch for designating the direcUon of movement of a player ^^^^er 465 and Y shaft 466 are also described in 

controlled heroic character, e.g., Mario, or a «^isor. which j „ ^tiUty Patent Early Disclosure (Kokai) No. HEI 

has upper, lower, left and nght depression points used for 2-68404 

designating movement in four directions. The switches 30 ^ / , . , , . „ . ^ .-^ . . , 

404A-404F, may have dififerent functions as defined by ^^'^ 45J is attached to the X shaft 456 which 

game software and may be used, for example, to launch a "'t^'f according to the rotaUon of the X shaft 456. TTie disk 

missile in a shooting game, or designate various actions such ^^V^^^' ^y.^^^ ^^^^ ^^8 around the perimeter of its 

as jumping, kicking, or controlling an action game in many ^'^\^\ ^ ^"^'^^"^ distance from the center. mse sLts 458 

different ways. The joystick 45 may be used in place of the 35 ^ boks which penetrate the d^ member 457 and ma^e it 

cmss switch 403 to designate the direction of movement of Possible for Lght to pass through. A photo-mterrupter 459 is 

an object. It can designate direction over the entire angular controller 40 housing around a porUon of the 

range of 360 degrees, being utilized as an analog direction ^^^^ ^'"T'f . f ^' ^^'""^ 

designating switch. photo-interrupter 459 detects the shts 458 and oulpuLs a 

^ . . - . ^t Ai\ u • AMT detection signal. This enables the rotated condition of the 

The housmg of the controller 40 has three gnps 402L, 40 j* . 1. * i. j * * j a j • *• f*i- v l 

An^^ J An'^ r J • • J J disk member 457 to be detected. A description of the Y shaft 

402C and 402R formed m a manner projecting downward , . , ^ ^ • 4U 

- *^ r™ . AM A 466, disk member 467 and sbts 468 are omitted since they 

from three locations of the operatmg area. The grips 4024 . v u <r* 1 u aci j 1/ 

^^^^ , . . J . , . . J i_ are the same as the X shaft 456, disk member 457 and slits 

402C and 402R are rod-shaped sudi that, when seized by the described above 
hand, they are contoured by the palm, the middle finger, the 

finger between the little and the middle fingcis and the little 45 technique of detecUng the rotation of the disc mem- 
finger. Each grip is formed by a relatively thin base portion, ^^'^ ^57 and 467 using light, which was described above, is 
a thicker intermediate portion which thins toward an open disclosed in detail in Japan Patent Application Publication 
end (downward in FIG. 7A). The bottom housing of the No. HEI 6-114683, filed by applicants' assignee m this 
controller 40 has an insertion aperture 408 formed at a °»atter, which is incorporated herein by reference, 
centrally upper portion which projects from the underside 50 In this exemplary implementation, disk member 457 is 
for detachably attaching a RAM cartridge 50 as an expan- directly mounted on the X-axis linkage, member 455, but a 
sion device. The housing has a button switch 406L and a gear could be attached to the X shaft 456 and the disc 
button 406R provided on left and right upper side faces member 457 rotated by this gear. In such a case, it is possible 
thereof at locations corresponding to the positions to which to cause the disc member 457 to greatly rotate by the 
the left and right index fingers of a player extend. On a back ss operator slightly tilting the operation member 451 by setting 
surface al the base portion of the central grip 402C, a switch the gear ratio so that rotation of the disc member 457 is 
407 is provided as a switch having a function similar to the greater than rotation of the X shaft 456. This would make 
switch 406L when the joystick 45 is used in place of the possible more accurate detection of the tilled condition of 
cross switch 403 (or whose function may be varied in the operation member 451 since more of the slits 458 could 
accordance with the game program). 60 ^e detected. For further details of the controller 40 joystick 
The lower half of the housing on a back surface side linkage elements. sUt disks, optical sensors and other 
extends toward a bottom surface to have the apermre 408 elements, reference is made to Japanese Application No. 
formed at a tip end thereof. At a deep end of the aperture H7-317230 filed Nov. 10, 1995, which applicaUon is incor- 
408, a connector (not shown) is provided to which an porated herein by reference. 

extension cartridge SO is to be connected. In the aperture 408 65 Additionally, in the exemplary embodiment, a method for 

a lever 409 is also formed for ejecting the cartridge 50 detecting the rotation of the disc members 457 and 467 is 

inserted in the aperture 408. On a side opposite to the lever disclosed which detects the slits 458 and 468 using photo- 
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interrupteis 459 and 469^ but aay method could be used in To the control circuit 442 are connected an address bus^ a 
conjunction with this exemplary embodiment as long as it data bus, and a port control circuit 446 through a port 
delects rotation of the disc members 457 and 467. For connector 40. The port control circuit 446 performs input- 
example, a method of detecting the disk members 457 and output control (or signal transmission or reception control) 
467 rotation could be used in which several conductor 5 data according to commands from the CPU 11, when the 
members are situated on the disc members 457 and 467 and RAM cartridge 50, which is one example of an extension 
these conductor members arc then electrically detected. device, is connected to a port connector 46. The RAM 
HG. 9 is a detailed circuit diagram of a controller 40 and cartridge 50 includes a RAM 51 which is connected to the 
a RAM cartridge 50 shown as one example of an extension ^ ^^^^ "^^1"^^^ a battery 
or expansion device. The controller 40 incorporates within lo 52 for supplymg power source to the RAM 51. The RAM 
its housing electronic circuits such as operation signal ^artndge 50 may also mclude a timer chip (not shown) as 
processing circuit 44, etc. in order to detect operating states example of a tmie-related informaUon generating means 
of the switches 403-^07 or the joystick 45 or the like and ^ calendar timer) connected to the address bus and the 
transfer detected data to the controller control circuit 17, The ^^'^ ''^"^^V would be connected for supplying 
operation signal processing circuit 44 includes a signal 15 Power to the RAM 51 and the tmier chip (which may be a 
receiving circuit 441, a control circuit 442, a switch signal conventional timer counUng circuit), and also a decoder (not 
detecting circuit 443, a counter circuit 444, a signal trans- ^*^^") activaUng the timer counter when a predeter- 
mitting circuit 445, a joyport control circuit 446, a reset ^^^^ ^ 6^^^°' ^^M 51, may, for example, be 
circuit 447 and a NOR eate 448. * RAM that has a capacity lower than a half of a maximum 
„ . - . . • . • 1 • 1 20 memory capacity accessible by using an address bus, and 
The signal receiving circuit 441 converts a send signal. ^ j , ^56 k-bit RAM. Tlie lower capacity 
such as a control signal transmitted from the controller ^e used to avoid duplication between the write-in/read- 
control circuit 17 or write-m data to the cartndge 50 out address of the RAM and the read-out address of the timer 
etc mto a para lei signal to supply it to the control circuit by reading out a value of an arbitrary counter within the 

"^•..^ m^ f^ ^"^'^ t*^ P^^'f * V^' ^'^'1'° VHf-^ 25 timer chip 53 when Uie highest order bit becomes "1". The 

resetting (0) of measured values of an X-axis counter 444X r^M 51 stores backup data associated with a game, so that, 

and a Y-axis counter 444Y included m the counter 444. when jf u,e RAM cartridge 50 is removed from the port connector 

the control sienal transmitted from the controller control .•r^u^jj*- •^-jl •• i 
. v; T ^ V i«i"xiv « iiuui iiiv vwuu ttie stored data is maintained by receivmg power supply 

circuit 17 Is a reset signal for an X, Y coordinate of the ^ battery 52 

r^^f aStt^Llotlt^^^^^ » FIG 10 is a graphic. Ulustration of a data forma, by 

1 , * r • r r i • which the image processmg apparatus reads out data repre- 

proportional to the amount of mchnaUon of a lever m ^tative of an ooeratine state of switches 403-407 and 

directions of the X-axis and Y-axis, providing respective , T^^L! LI^aV VTu !t 

pulse signals to the counters 44X and 444Y Tlie comiter J^^f '*'T''''^"''fK V'^ T^^'Tli ^ 

444X, when the joystick 45 is inclined in the X-axis con^oUer 40 is confi^^^^ 

J. /. u f I *j- 35 A, G, START, upper, lower, left and nght, I.e., represents the 

direction measures the number of pulsc« generated m pro- ^ switched 404B, 404A. 407, <W5 and the four cross 

portion to the amount of mclmation The counter 444Y ^ ^^^^^^ example when the button B. i.e., 

measures the number of pulses generated m proportion to . .^.^ . . j fu u * j u-. * .u 

. ri T 4- u .u • i- 1 ie • • 1* J ^he switch 404B, IS depressed, the highest order bit of the 

the amount of Inclmation, when the joystick 45 is mclmed c u ui** o- -i i *i. j u * 

. V . J- ' J- 1 /u 1* * * first byte becomes "1. Similarly, the second-byte represents 

m the Y-axis direction. Accordmgly, the resultant vector, tcdct' a/ . i a - i u j- a r 

. , - J u *u J 1 • V J V • f 40 JSRST, 0 (not employed in the exemplary embodiment), L, 

determined by the measured values m X-axis and Y-axis of n c A A ^ c • »u * * ^ «u •* u Aiu\ a^ci 

.u . AAA^ A *u AAA^ A * *u * R, E, D, C aud F, i.c., thc statc of thc switches 409, 406L, 

the counter 444X and the 444Y determines the moving ^ ^ ^^^^ ^ ; I 

direcuon and the moving speed for the displayed player ^^^^ ^ ^^^^^^^ ^^^^ J^^^^ 

controlled object or the cursor. ^^^J^ ^ ^ ^^^^^ ^^^^ ^^^^^ ^^p^^^ 

The counter 444X and the counter 444Y are also reset of ^^^^ inclination angle of the joystick 45 in the X 

their measured values by a reset signal supplied from the direction. The fourth byte represents by binary digits the Y 

reset signal generating circuit 447 upon turning on the power coordinate value (the value measured by the Y counter 

supply, or a reset signal supplied from the switch signal 444Y) which value depends upon the inclination angle of the 

delecting circuit 443 when the player simultaneously joystick 45 in the Y direction. Because the X and Y coor- 

depresses two switches. dinatc values arc expressed by 8 bits of binary digits, the 

The switch signal detecting circuit 443 responds to an conversion into decimal digits makes it possible to represent 

output command signal representing a switch state supplied the inclination of the joystick 45 by a numeral from 0-255. 

at a constant period (e.g., at a Vso-second interval in a frame If the highest order bit is expressed by a signal denoting a 

period of a television), and reads a signal that is varied by negative value, the inclination angle of the joystick 45 can 

the state of depression of the cross switch 403 and the 55 be expressed by a numeral between -128 and 127. In the 

switches 404A-404F, 405, 4061, 406R and 407 to supply it exemplary embodiment, this controller data is received by 

to the control circuit 442. the image processing apparatus under the control of various 

The control circuit 442 responds to a read-out command commands which arc described generally below and arc 
signal of operating slate data from the controller control exchanged between the controllers 40 and the image pro- 
circuil 17, and supplies the operating state data of the 60 ccssing system 10. For further details concerning the 
switches 403-407 and the measured values of the counters exchange of data and commands between the controllers 40 
444X, 444Y lo the signal transmitting circuit 445 in a and the image processing system 10, reference is made to the 
predetermined data-format order. The signal transmitting incorporated by reference '288 and '019 applications, 
circuit 445 converts these parallel signals output from the An explanation of the transmission and reception of data 
control circuit 442 into serial data to transfer them to the 6S between the image processing apparatus 10 and the control- 
controller control circuit 17 via a conversion circuit 43 and ler 40, as well as the operation of object movement control 
a signal line 42. according to the data from the controller 40 is set forth 
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below. Referring first to a FIG, 11 flowchart for the CPU 11 12. If there is a write wait, at a next step S32 the data transfer 

of the image processing apparatus 10, an explanation is control circuit 171 causes the RAM 174 to store commands 

made concerning image processing. At a step Sll, CPU U for the first to the fourth channels and/or data (hereinafter 

is initialized based on an initial value stored in the program abbreviated as "command/data"). At a step S33, the 
data area 202 in FIG. 4, At the step SU, the CPU 11 set for 5 command/data for the first channel is transmitted to the 

example to the initial value of the moving speed of the object controller 40 connected to the connector 181. The control 

in the program data region 142 (FIG. 4) of the RAM 14. circuit 442 performs a predetermined operation based on the 

Then, at a step S12, CPU U outputs a control pad data command/data to output data to be transmitted to the image 

request command (shown in the incorporated '288 and '019 processing apparatus 10. The content of the data is described 
applications) stored in the program data area 202 to the RCP lo below in explaining the operation of the control circuit 442. 

(the bus control circuit 12). Accordingly, at the step S12, the At step S34, the data transfer control circuit 171 receives 

CPU 11 receives commands (as shown in the '288 and '019 data output from the control circuit 442 to cause the RAM 

applications) at that time to store them to command accom- to store the data. 

modating storage sites 174fl-174c/ for respective channels. At step S35, the command/data for the second channel is 
At this time, the count values of the X counter 444X and the 15 transmitted to the controller 40, in a manner similar to the 

Y counter 444Y are provided to the CPU 11 as XY coordi- operaUon for the first channel at the step S33. The control 

nate data. circuit 442 performs a predetermined operation based on this 

Then at a step S12a the CPU 11 execute processes to alter command/data to output the data to be transmitted to the 

the position of the object in accordance with joystick data image processing apparatus 10. At a step S36 data transfer 
from the controller 40 which has been stored in the com- 20 and write-in processes are carried out for the second chan- 

mand accommodating sites 174^-174^/ for the channels nel. Meanwhile, at a step S37, the command/data for the 

(HG. 6). Note that the step S12a is eTcplained in detail below third channel is transmitted lo the controller 40, The control 

with reference to FIG. 14. circtiit 442 performs a predetermined operation based on this 

At a step S13, the CPU It carries out predetermined command/data to output the data to be transmitted to the 
desired image processing based on the program stored in the ^ image processing apparatus 10. At step S38 data transfer and 

program data area 202 and the image daU area 201. While write-in processes are carried out for the third channel, 

the CPU 11 is executing the step S13, the RCP (bus control Furthermore, at a step S39, the command/data for the fourth 

circuit 12) is executing steps S21^24 shown in FIG. 12. channel is transmitted to the controller 40. The control 

Then, at step S14, the CPU 11 outputs image data based on circuit 442 of the controller 40 performs a predetermined 

the control pad data stored in the control pad data area 141 operation based on this command/data to output the data to 

in HG. 4. After completing step S14, the CPU 11 repeats the be transmitted lo the Image processing apparatus 10. At step 

execution of steps S12-S14. S40 data transfer and write-in processes are carried out for 

The operation of the RCP (the bus control circuit 12) is a subsequent step S41, the data 

explainedinconjunctionwithFIG.12.AlastepS21,thebus transfer cucmt 171 tranters m batch the data which it 

control circuit 12 determines whether or not the CPU 11 has received at steps S34, S36, S38 and S40 to the bus control 

output a controller data request command (a request com- circuit 12. 

mand for data relating to the switches of the controller 40 or 1° 'he above-identified manner as stated above, the data 
data relating to the expansion device 50). If a controller data for l^e first channel to the fourth channel that is. the 
request command has not been output, the RCP waits until ^ commands for the controllers 40 connected to the connectors 
one is output. If a controller data request command has been 181-184 and the operating state data to be read out of the 
output, the process proceeds to a step S22. At step S22, the controllers 40, are transferred by time-divisional processing 
bus control circuit 12 outputs a command for reading in between the data transfer control circuit 171 and the control 
controller 40 data to the controller control circuit 17. Then, circuit 442 respectively within the controllers 40. 
at a step S23, the bus control circuit 12 determines whether For further details concerning the exchange of data 
or not the controller control circuit 17 has received data from between the controllers 40 and the image processing system 
the controller 40 to store it in the RAM 174. If the controller 10, the associated commands, and further peripheral sub- 
control circuit 17 has not received data from the controller system hardware and software details, reference is made lo 
40 to store in the RAM 174, the bus control circuit 12 waits the incorporated by reference '288 and '019 applications, 
at step S23. The controller control circuit 17 has received with reference to FIG. 14. the object position modifying 
data from the controller 40 to store in the RAM 174, the step S12fl in FIG. 11 is explained in detail. At a first step 
process proceeds to a step S24. At step S24, the bus control S301 in FIG. 14, the CPU 11 corrects the joystick data, i.e., 
circuit 12 transfers the data of the controller 40 stored in the the X coordinate data and the Y coordinate data from the 
RAM 174 to the RAM 14. The bus control circuit 12, when controller 40. The joystick 45 (FIG. 7A) has a structure that 
completing the data transfer to the RAM 14. returns back to ^an be inclined within an octagonal range 451 in a plane as 
step S21 to repeat execution of steps S21— the step S24. shown FIG. 15. Accordingly at step S301, the data within the 

The FIG, 11 and FIG. 12 flowcharts show the example octagonal range of inclination is converted or corrected into 

wherein, after the bus control circuit 12 has transferred data data within a circular range 452. There is no necessity of 

from the RAM 174 to the RAM 14, the CPU 11 processes executing the correcting step. That is, the subsequent steps 
the data stored in the RAM 14. However, the CPU 11 may 50 may be executed with the octagonal inclination range data, 
directly process the data in the 174 through the bus control At step S301, the XY coordinate data for the joystick 45 

circuit 12. is converted into coordinate data (u, v) in an UV plane as 

FIG. 13 is a flowchart for explaining the operation of the shown in FIG. 15. On this occasion, the maximum amount 

controller control circuit 17. At a step S31, it is determined of inclination of the joystick 45 is normalized to "1". That 
whether there is a write wait from bus control circuit 12. If 65 is, the joystick 45 in the UV plane in FIG. 15 is allowed to 

there is not a write wait, the data transfer control circuit 171 incline within respective ranges of -l.O^u^l.O and 

waits until there is a write wait from the bus control circuit -l.O^v^i.O. This is because, since a square curve is 
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Utilized to calculate the moving speed S of the object as At a next step S310, the position x and z of the object is 

stated later, a low speed range thereof is to be extended. By calculated according to following Equations (8) and (9), 

doing so^ it becomes possible to move the object at a based on the moving speed thus determined. That is, the 

considerably slow speed. position of the object is determined by the vector amount S 

At subsequent steps S302, S303 and S304, the CPU U 5 and the vector angle a. 

calculates or detects the amount of inclination L of the r^x+.sjr sin a (&) 

joystick 45, the moving speeds of the object and the moving tmx sma 

directionathereof according to following Equations (1), (2) z^+sxcosa (9) 
and (3), based on the corrected joystick data (u, v), 

10 At a step S311, the CPU 11 outputs the position data 

L-thc square root of "«2+v^ (1) determined by Equations (8) and (9) to the bus control 

s-i^xmax-speed (2) ciTcuit, Of the RCP, 12. In rcsponsc, the RCP 12 executes 

signal processing and image processing in dependence upon 

a«tan"* («/-v>+aimcra-anglc (3) the object position data given thereto, and outputs image 

^ . . ^ t . . . - 15 data through the I/O control 12 to the D/A converter 16. 

where L: is Ihe inclinalion amount of the joysticl^ u. v: is ,„ ^ ^ 

the mchnaUoG amount in each axis (coordinate poaUons). S: ^^^^ „f ^^jcct are determined in the 

IS the movmg speed of the object, where the max-speed: ^^ovc example based on the inclination amount data for the 
selfrunning maximum speed (e g.. 32 cn^me). a: is the ^^jroUer 40 joystick, thereby varying the position of the 

direcuon of object movement. Equation (3) means that m a ^ ^^ject in Ihe three-dimensional space. In other words, the 
three-dimensional space the direction a of object movement object is displayed at a position thus varied In the next frame 
IS determmed by the relative relaUons between the direcUon 33 (monitor 30). 

of joystick 45 inclination and the point of view perspective ^^^^^^ ^ ^h^^^,^, techniques described 

(camera-angle). . above, the present invention also contemplates the use of the 

After calculatmg respectively at the steps S302 S303 and ^ ^^^^jj^^^, ^^^^^^^^ ^^j^^jj^^ ^^j^,^^^ 

S304 (he inclination amount L of the joystick, the moving automatic and user controlled camera modes, which are 

speed S of the object and the moving direction a angle of a j^^^^j in detail in a provisional application filed on Apr. 

camera thereof m accordance with EquaUons (1) (2) and ^ ^^^^ ^^^^^ ..^y^^ ^^t,^j ^-^ 

(3), the CPU U at a step S30S compares the actual moving Enhanced Three-Dimensional Character and Background 

speed SI of the objeca m the previous frame stored at the 3^ Miyamoto et al as inventors, which appli- 

speed dau region 142 of the RAM 14 with the speed S i„coT,orated herein by reference, 

calculated at step S303, detetminmg whether they are equa^ ,^ accordance with one exemplary embodiment of the 

toornot.Iftheyare notcomcident(Slisnot^o S),theCPU methodology of the present invention, the 

11 determmes whether S1>S at a next step S306. ^^^^^^ „j j ^^j^^ ^ ^^^^^ ^ ^ ^^^i 

If the determination B No al step M06 the process of 3^ object character, such as Mario, is controUed as a function of 

acceleration is executed at a step S307, while if Yes is ^^^^^^(^^ ^ ,^ accordance with this embodiment, in 

determined, the process of deceleraUon is executed at a step ^^^^^ conventional level of detail processing (where 

S3U8 In the acceleration process at step a predeter- ^^^^^ „j , ^^^^ 

to form a character is 

mined accelerauon Ais added to the actual moving speed SI ^^^^ ^ ^^^^^ ^^^^ ^ 

in the previous frame according to Equation (4). Note that ^ ^^^^ of sight), the method described in RG. 17 provides a 

Uie accelerauon A is provided as one example by foUowing mechanism for reducing the burden on the polygon gener- 

Equation (5): subsystem when Mario is controlled to rapidly move 

Smsx^ (4) around the screen. The method described in FIG. 17 is 

designed to reduce the likelihood that the user will notice the 

A 1,1-51/43.0 (5) 45 reduction in the number of polygons. It is premised in pari 

Also, in the deceleration process at step S308, a pi^deter- ^^e user paying more attention to the face and head than 

mined deceleration B is subtracted from the actual moving ^^e body of the character. 

speed SI in the previous frame according to Equation (6). Tummg to HG. 17, after the game program is started and 

Note that the deceleration B is provided as one example by ini^'^^ processing is completed, game play begins and the 

foUowing Equation (7): program detects the inclinaUon angle of the joystick (1725, 

1727). As previously described, based upon the angle of 

SmS\-B (6) inclination of the joystick, the character speed is determined 

P (1729). A check is then made at block 1731 to determine 

whether the characters speed is at a first level, which 

The reason for determining in Equation (5) the accelera- 55 indicates either no motion or travelling at a slow speed. If 

tion A based on the speed SI in the previous frame is to avoid Mario is moving at a predetermined first slow speed, Mario 

abrupt changes of speed. Although in Equation (7) the is drawn with a predetermined number of polygons, e.g., 800 

deceleration B was set as a constant, it may alternatively be (1732), and other game processing continues as the routine 

set as a function of moving speed SI in the previous frame branches to block 1739. Accordingly, the character is drawn 

in a manner similar to the acceleration A Furthermore, the 60 at a high resolution al such slow speeds, 

acceleration A may be a constant value. If the character is moving at a speed higher than the 

If "Yes" is determined al the step S305, the process predetermined first level, then a check is made al 1733 to 

proceeds lo a step S309 as is the case when executing steps determine whether the speed of Mario is moving at a 

S307 or S308. At step S309, cither of the moving speed S predetermined, but moderate, higher level of speed. If Mario 

determined at the step S307 or the moving speed determined 65 is moving at the predetermined higher second level speed, 

at step S308 is written in the speed data region 142 of the then the character is drawn with a reduced polygon number, 

RAM 14, thereby updating the speed data. e.g., 500, but the face is drawn with the same number of 
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polygons as was utilized to draw the character when move- 
ment was detected as static or the first level speed. If the 
character speed is detected to be higher than the moderate, 
predetermined second level speed, then the character is 
drawn with 200 polygons and the number of polygons 5 
utilized to draw the face is reduced as well (1737). After the 
character is drawn at either blocks 1732, 1735 or 1737 other 
game processing continues (1739) and the routine branches 
back to the detecting the inchnation of the joystick step 
(1727). j„ 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same is 
by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 

1. For use with a video game system console having a 
game program executing processing system to execute said 
video game program to create a display simulating a player ^ 
controlled character in a three-dimensional world, and at 
least one player controller having a operation control mem- 
ber and a plurality of control keys and operable by a player 

to generate video game control signals, a portable storage 
device for controlling the operation of said video game ^ 
system console comprising: 

a memory media for storing video game instructions and 
graphics data; 

a connector for coupling said video game instructions and 
said graphics data retrieved from said memory media to 30 
said video game system console; 

said video game instructions including instructions for 
causing said game program executing processing sys- 
tem to display a player-controlled character and to 
detect the speed of the character's movement and in 35 
response to the detected speed to generate the character 
display with one of a first predetermined number of 
polygons and a second predetermined number of 
polygons, 

wherein an overall image of said character remains sub- 40 
stanlially the same regardless of the speed of said 
character's movement. 

2. A portable storage device according to claim 1, wherein 
said character is displayed with a first predetermined number 

of polygons which is greater than said second predetermined 45 
number of polygons, if said speed of the character's move- 
ment is below a predetermined speed. 

3. A portable storage device according to claim 1, wherein 
said character is displayed with a second predetermined 
number of polygons which is less than said first prcdeter- 50 
mined number of polygons, if said speed of the character's 
movement is above a predetermined speed. 

4. A portable storage device according to claim 1, wherein 
the character's face is not drawn with a substantially reduced 
number of polygons when either said first or second prede- 55 
termined number of polygons is used to draw the character. 

5. A portable storage device according to claim 1, further 
including instructions for for causing said game program 
executing processing system to generate said character with 

a third predetermined number of polygons if the character's 60 
speed is detected as exceeding a predetermined high moving 
speed. 

6. In an image processing system having an image pro- 
cessing program executing system to create a display simu- 
lating a character in a three-dimensional world, and at least 65 
one operation controller having a operation control member 
and a plurality of control keys and, a portable storage device 



,610 Bl 

16 

for storing a program for controlling the operation of said 
image processing system comprising the steps of: 
detecting when the character is moving in the three- 
dimensional world at no faster than a first predeter- 
mined speed; 

displaying said character with a first predetermined num- 
ber of polygons; 

detecting when the character is moving in the three- 
dimensional world at no faster than a second predeter- 
mined speed which is higher than said first predeter- 
mined speed; and 

displaying said character with a second predetermined 
number of polygons which is less than said first pre- 
determined number, 

wherein the displaying of said character with said second 
predetermined number of polygons provides an overall 
image of said character which is substantially the same 
as an overall image of said character displayed with 
said first predetermined number of polygons. 

7. A method according to claim 6, wherein said step of 
displaying said character with a second predetermined nimi- 
bcr of polygons includes the step of decreasing the number 
of polygons used to generate the body of the character. 

8. A method according to claim 6, wherein said step of 
displaying said character with a second predetermined num- 
ber of polygons is performed without reducing the number 
of polygons used to generate the character's face. 

9. A method according to claim according to claim 6, 
further including the steps of: 

detecting when the character is moving in the three- 
dimensional world in excess of said second predeter- 
mined speed; and 

displaying said character with a third predetermined num- 
ber of polygons which is less than said second prede- 
termined number. 

10. A method according to claim according to claim 6, 
wherein said image processing system is a video game 
system. 

11. A method according to claim according to claim 6, 
wherein said image processing system is a video game 
system including a player controlling having a joystick, and 
wherein said steps of detecting each include the step of 
monitoring the angular rotation of said joystick. 

12. For use with a video game system console having a 
game program executing processing system to execute said 
video game program to create a display simulating a player 
controlled character in a three-dimensional world, and at 
least one player controller having a operation control mem- 
ber and a plurality of control keys and operable by a player 
to generate video game control signals, a portable storage 
device for controlling the operation of said video game 
system console comprising: 

a memory media for storing video game instructions and 
graphics data; 

a connector for coupling said video game instructions and 
said graphics data retrieved from said memory media to 
said video game system console; 

said video game instructions including instmctions for 
causing said game program executing processing sys- 
tem to display an image of a player-controlled character 
and to detect the speed of the character's movement 
and in response to the detected speed to generate the 
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character display with one of a first predetermined 
number of polygons and a second predetermined num- 
ber of polygons, 
wherein said image remains substantially the same except 
for the complexity and detail thereof regardless of the ^ 
number of polygons used for the display thereof. 
13. In an image processing system having an image 
processing program executing system to create a display 
simulating a character in a three-dimensional world, and at 
least one operation controller having a operation control 
member and a plurality of control keys and, a portable 
storage device for storing a program for controlling the 
operation of said image processing system comprising the 
steps of: 

detecting when the character is moving in the three- 
dimensional world at no faster than a first predeter- 
mined speed; 
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displaying said character with a first predetermined num- 
ber of polygons to produce a first image of said 
character; 

detecting when the character is moving in the three- 
dimensional world at no faster than a second predeter- 
mined speed which is higher than said first predeter- 
mined speed; and 

displaying said character with a second predetermined 
number of polygons which is less than said first pre- 
determined number to produce a second image of said 
character; 

wherein said first image of said character is substantially 
the same as said second image except for the complex- 
ity and detail thereof. 
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